T IR R It A igia
W+ SRR IR
DRIEEF: BRE WHE TR TR

42-01
Development and application scenarios of V-based hydrogen storage materials and
Mg-Ca-based hydrolysis hydrogen generation technology
Chaoling Wul,2*, Yigang Yan2,3, Yao Wang2,3, Yungui Chen2.3
1 College of Materials Science and Engineering, Sichuan University, 24#, South Section 1, Yihuan
Road, Chengdu, 610065
2 Engineering Research Center of Alternative Energy Materials & Devices, Ministry of Education,
24#, South Section 1, Yihuan Road, Chengdu, 610065
3 Institute of New Energy and Low-carbon Technology, Sichuan University, 24#, South Section 1,
Yihuan Road, Chengdu, 610065
*Email: wuchaoling@scu.edu.cn

V-based hydrogen storage alloy has H2 storage density as high as ~3.9wt% and >50kg
H2/m3 (system), which is promising in both mobile and stationary H2 storage devices. However,
they normally release about half of the hydrogen at mild conditions due to the formation of
monohydrides. In this report, the phase transformation during hydrogen uptake and release
processes will be discussed. Another important issue during application of the alloy focuses on the
cyclic stability, which will be investigated and analyzed in this report from various aspects as well.
Additionally, promising application fields of low-pressure solid-state hydrogen storage technology

is discussed.

Hydrogen generation from hydrolysis of low-cost Mg-based materials is a perfect
combination of hydrogen generation, storage and transportation. The theoretical hydrogen storage
densities of Mg and its hydride (MgH2) are 8.2wt% and 15.2wt% (excluding H20), respectively.
However, the main by-product Mg(OH)2 covers the surface of the materials during hydrolysis
process, thus preventing the reaction from proceeding. We developed the Mg-Ca alloy hydrides
hydrolysis materials, which is prone to hydrolyze. Mass transfer was enhanced to improve the
conversion rate by regulating the content of Ca. By further adding additives, the pulverizing
efficiency, the hydrolysis performance at low temperature and the air-stability were also improved,
which greatly promoted the application opportunity of the material.

Keywords: V-based hydrogen storage alloy; Hydrogen storage densities; Cyclic stability;
Hydrogen generation from hydrolysis; Mg-Ca alloy hydrides hydrolysis materials
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V-based hydrogen storage alloy has H» storage density as high as ~3.9wt% and >50kg H»/m’
(system), which is promising in both mobile and stationary H, storage devices. However, they
normally release about half of the hydrogen at mild conditions due to the formation of
monohydrides. In this report, the phase transformation during hydrogen uptake and release
processes will be discussed. Another important issue during application of the alloy focuses on the
cyclic stability, which will be investigated and analyzed in this report from various aspects as well.
Additionally, promising application fields of low-pressure solid-state hydrogen storage technology
is discussed.

Hydrogen generation from hydrolysis of low-cost Mg-based materials is a perfect
combination of hydrogen generation, storage and transportation. The theoretical hydrogen storage
densities of Mg and its hydride (MgH) are 8.2wt% and 15.2wt% (excluding H,O), respectively.
However, the main by-product Mg(OH), covers the surface of the materials during hydrolysis
process, thus preventing the reaction from proceeding. We developed the Mg-Ca alloy hydrides
hydrolysis materials, which is prone to hydrolyze. Mass transfer was enhanced to improve the
conversion rate by regulating the content of Ca. By further adding additives, the pulverizing
efficiency, the hydrolysis performance at low temperature and the air-stability were also improved,
which greatly promoted the application opportunity of the material.
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XIUTAES, FIF Ni/MoS: Z &M RME NI Mg, AT SciEm 7R, B35482m T MgHs
HIZh F12E e . BTN 10wt% Ni/MoS2, MgHo HIHL4A I SR E A 320°CIE 2 198°C A 45
FAh, 75 300°CIER T, & 1T AYE 10min PIFEHE 6.5wt% 150 - H1 Kissinger /772115 Ni/MoS

U Y MgHy FIBEGE L BE N 94.2kImol !, 1T .4l MgH, i &G 1L AE N 150.8kImol ~!.

it XRD/TEM Fll van’t Hoff {54 5 Huk& % B Ni/MoS, [ & G INAS 2 20AE MgH, [V B #K
71% . HRTEM 5K B, Ni/MoS; /& MgHy Az A A K TGN 2. 734h, Ni/MoS, i Bl
FAS THIRBEREM . XHANREIANE BT MgH, IS ENERESGE . AT eSS
Ffg SR A ERESRAL T — i 2 g .

B : Ni/MoS: A MRl LRI # 2% 3h )i
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BT MgH, B A EIA 7.6 TiE%MEEASE, mHME SRS, Fit MgH, #
Iz TG, BN A s B DB E S EM B 2 — . SR, MgH, Bm#va e t, FERH
THGEN Mg-H 4i6ae, SEGLMEIREIE R ST 300°C, 1XBRE] T HAE U5 M r) sL bR
.

— PR MgH, #J12Efa e Vs W2 mid 54 5 I At &8 & 414t
B, HEHRESMEHR It MeNi &85, WP MgH, #55 MgNiHs, BiE s E
M 75 kI/mol H [ % 64 kJ/mol Hyo AT, HHTEEEVFZ &8RPI IEAFEENE,
AT 3 5 s 2 3 LA 25 30 51 43 A I Mg =06 4o IX —HARMER AT DU iR = R 1 4%
TIERAR

FEAH T, FATT DR FH e A & 7 — Mol B B =06 4 MgaNiPd. Y128
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